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Dyslexia and Substance Use in a University Undergraduate Population 
Background:  A number of cognitive deficits are associated with dyslexia. However, only a 
limited amount of research has been performed exploring a putative link between dyslexia 
and substance use. As substance use is thought to involve a cognitive component, it is 
possible that the pattern of substance use would be different for dyslexic participants, when 
compared to non-dyslexic controls. During the current study a guiding hypothesis was that 
people with dyslexia would demonstrate less substance use than non-dyslexic controls. 
Theories of memory activation, automaticity, and attentional bias in substance use suggest 
that cognitive components of substance use are important in the development and 
maintenance of continued substance use and it is thought that, at least some of these 
components, would be impaired in a dyslexic population. 
Objectives: If the cognitive deficits displayed by dyslexics somehow impair the development 
of cognitive components of substance use, substance use for dyslexic participants may be 
less pronounced. This paper therefore examines this hypothesis by comparing substance 
use within dyslexic and non-dyslexic participants, from an undergraduate population. 
Methods: This was an exploratory questionnaire-based study. Dyslexic participants (n=35) 
were compared to control participants (n=62) on a series of questions designed to measure 
their substance use history. 
Results: The results provided preliminary evidence of a difference between dyslexic and 
non-dyslexic substance use. Dyslexics reported a substance use history that was significantly 
lower than non-dyslexic controls. 
Conclusions/Importance: These results are interpreted in terms of cognitive deficits within 
dyslexia and with reference to the cognitive model of substance use.  
Key words: Dyslexia; Substance Use; Attentional Bias; Automaticity; Memory Activation. 
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Dyslexia and Substance Use in a University Undergraduate Population 
Dyslexia is a condition which affects 5 – 17.5% of the population (Shaywitz, 1998). However, 
there have been very few studies of co-morbidity between dyslexia and other population 
characteristics. For example, some controversial research appears to suggest that dyslexia 
has a positive relationship with criminality (e.g. Critchley and Critchley, 1978). Grigorenko 
(2006) also suggests that the link between schooling experience, academic achievement, 
and delinquency is strong. This suggests that those who do not perform well in school may 
be more susceptible to criminality. Indeed Kirk and Reid (2001) observed that 50% of a 
saŵple of ǇouŶg offeŶdeƌs fƌoŵ a ǇouŶg offeŶdeƌ͛s iŶstitutioŶ iŶ SĐotlaŶd had dǇsleǆiĐ 
traits. The presence of dyslexia is higher amongst young offenders than what is typically the 
case in a non-dyslexic normal population (see also Jensen, Lindgren, et al., 1999; Dåderman, 
et al. 2012; Macdonald 2012a; 2012b). Matson and Haglund (2000) also found evidence to 
suggest that a delay in reading development was associated with a number of risky 
behaviours, including substance use. Of course, in such observations no causal link is 
implied, nonetheless they are quite important for relevant practice. 
Of interest in the current paper is the co-morbidity between dyslexia and substance 
use (the latter broadly defined, to include common substances, such as alcohol, and less 
common ones, such as illegal drugs). In general, substance use has been found to be higher 
amongst youth offenders than a comparative non-offender sample (Hammersley, Marsland, 
and Reid, 2003), so perhaps the above observations might lead to an expectation of an 
association (perhaps weak, overall) between substance use and dyslexia. As demonstrated 
later, speculative theoretical reasons might lead to the opposite prediction as well. Either 
way, the idea that dyslexia could lead to different patterns of substance use, if supported, 
would have implications for current practice. The main objective is to provide pilot data 
which bear on this issue, as well as a preliminary theoretical background, which can 
motivate some relevant predictions. As far as the authors are aware, there have been very 
limited previous examinations between dyslexia and substance use. One exception is the 
study by Yates (2012), who found a relationship between dyslexia and addiction. Yates 
suggests that dyslexia is overrepresented (40%) in his sample of people with addiction issues 
in Scotland. The present study aims to build on this work, by examining a similar association, 
in a sample of exclusively university students, at a UK institution. 
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Developmental dyslexia is considered an impairment in reading competency, 
without impairment in IQ, neurological damage, or when the individual has had adequate 
educational opportunities. In essence, it is a reading condition that is not the result of 
intelligence or learned behaviour. A number of theories have been suggested which attempt 
to explain the development of dyslexia. Theories such as phonological deficit (e.g. Vellutino, 
Fletcher, Snowling, & Scanlon, 2004), magnocellular deficit (Ray, Fowler, & Stein, 2005), 
perceptual-noise exclusion deficit (Roach & Hogben, 2007), and automaticity deficits 
(Nicolson & Fawcett, 1990) have all received various levels of support and criticism. 
However, regardless of how dyslexia may develop, there would appear to be an underlying 
cognitive component affecting a number of cognitive domains as dyslexia is characterised by 
much more than just a problem with reading and phonology (e.g. Bradley & Bryant, 1983; 
Frith, Landerl, & Frith, 1995; Stanovich, 1988). Dyslexia has also been found to be associated 
with problems in memory (Liberman, Mann, & Shankweiler, 1982), visual processing (Eden 
& Zeffiro, 1998; Pavlidis, 1991; Stein, 1990), auditory processing (Tallal, 1980), and attention 
(Casco, Tressoldi, & Dellantonio, 1998; Facoetti, Paganoni, Turatto, Marzola, & Mascetti, 
2000). So how could a population demonstrating such problems with cognition demonstrate 
different patterns of substance use than non-dyslexic populations?  
There are three possible ways in which these cognitive deficits could impact on a 
cognitive component of substance use. Perhaps, the problems of dyslexics with memory, 
attention, or automatisation, contribute to different substance use behaviour. Theories 
emerging from cognitive science would predict that discrepancies in memory activation, 
attentional biases, or automaticity, could lead to different patterns (or propensities for) 
substance use.  
First, memory activation of relevant information may support substance abuse (see 
Stacy, 1997). Outcome expectancies, cognitive processes involving memory activation, have 
been found to be associated with substance use. Those who display strong positive outcome 
expectancies are more likely to continually engage in substance abuse behaviours. This is 
due to the fact that positive memories regarding substance abuse may be more readily 
accessible. Therefore, those with poorer memories, e.g. dyslexics (see Maehler and 
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Schuchardt, 2009), may demonstrate less activation of relevant expectancies, which may 
lower corresponding biases for substance use.  
Second, automatised behaviours are those which do not require cognitive effort and 
attention to be activated. Tiffany (1990) suggests that compulsive substance use may be an 
automatised behaviour itself, as substance taking behaviour is, iŶ effeĐt, ͚pƌaĐtiĐed͛, due to 
a repetition of substance-specific motor and cognitive actions. This suggests that a number 
of ͚ĐogŶitiǀe shoƌtĐuts͛ aƌe estaďlished ǁith ƌepeated suďstaŶĐe use, ǁhiĐh eŶaďle ͚easieƌ͛ 
subsequent substance use behaviour. In the presence of a triggering stimulus, a substance 
user may spontaneously engage in substance use behaviour, as this pattern of behaviour 
has become automatic. This suggests that an impairment in automaticity development, as it 
has been hypothesized to be the case for dyslexics (e.g. Nicolson and Fawcett, 1990), could 
be associated with decreased substance use behaviour. 
Third, attentional bias for information relating to an abused substance (here and 
elsewhere we will refer to such biases as just attentional biases: e.g. Cox, Fadardi, and 
Pothos, 2006; Pothos and Cox, 2002) is a characteristic of substance use, which is thought to 
be learnt and is thought to relate to automatically activated information relevant to a used 
substance. An attentional bias is an increase in attention for a certain stimulus. For example, 
alcohol-related attentional biases have been found to be important in the maintenance of 
alcohol abuse. Indeed, the strength of alcohol attentional biases can be a good predictor of 
future alcohol use (e.g. Cox, Pothos, Hosier, 2007). If dyslexic participants have impaired 
attentional processes (e.g., Facoetti et al., 2000) or impaired learning processes (cf. the 
putative difficulties with automatisation, hypothesized for dyslexics; Nicolson & Fawcett, 
1990) they may be less likely to develop attentional biases related to substance use.  
Overall, it is not necessary to further speculate as to which cognitive theory of 
substance use could putatively be involved in dyslexia specifically. However, we think that 
the cognitive deficits associated with dyslexia provide sufficient motivation to broadly 
consider substance use in dyslexics. Specifically, from research on memory activation, 
automatisation, and attentional biases in substance use and research on cognitive problems 
associated with dyslexia, the following preliminary hypothesis can be motivated, that 
persons with difficulty in the some (broadly) relevant cognitive skills (such as dyslexics) may 
be less susceptible to substance use problems. The cognitive approach to dyslexia (and 
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substance abuse), that we favour, recommends this hypothesis. Clearly, an alternative 
hǇpothesis ĐaŶ ďe ŵotiǀated too, as Yates͛s (2012) research, namely that there is a positive 
relationship between dyslexia and substance abuse, because of social economic status 
discrepancies, relating to dyslexia. IŶ Yates͛s ƌeseaƌĐh, it ǁas suggested that there was an 
overrepresentation of dyslexia in a sample of substance users. A third, null hypothesis, is 
that there will be no association between dyslexia and substance abuse. 
In the present research, we decided to adopt a questionnaire approach, as our 
intention was to provide an exploratory test of the basic idea that there might be an 
association between dyslexia and substance use. The questionnaire approach has 
advantages in that it allows us to explore several substances concurrently in an efficient way 
– in a way, such an approach sacrifices depth for broadness, but it is the latter which is 
needed for this study. We note that clearly our ideas are not specific enough to make fine 
predictions of whether there may be a dyslexia effect for one particular substance, but not 
another. No doubt, substance use (and abuse) for dyslexic individuals will be a complex 
function of many factors, other than the cognitive ones we consider here, such as 
motivational ones etc. A consideration of these additional factors could perhaps be 
employed to provide more specific hypotheses, but this is not our purpose here. Rather, we 
want to provide baseline, essential data regarding possible relation between substance use 
and dyslexia, which would guide both future more thorough empirical studies and relevant 
theorising (cognitive or otherwise). Within the present research the hypothesis under 
investigation is whether dyslexics are less susceptible to substance use problems. It is 
predicted that dyslexics will report less substance use behaviour in comparison with 
controls.  
Method  
Participants 
98 participants were recruited. However, one participant was removed from all analyses 
because his/ her scores ǁeƌe oǀeƌ ϴ SDs aǁaǇ fƌoŵ the ŵeaŶ oŶ the ͚suďstaŶĐe use͛ 
variable (see below); the rest of the participants were within 3 SDs of the mean on all 
variables, ƌesultiŶg iŶ ϵϳ paƌtiĐipaŶts͛ ƌesults ďeiŶg used in the analyses (overall: 35 dyslexic, 
62 non-dyslexic controls; 28 males, 69 female; note, there was an adequate number of 
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participants in all cells of the design: 11 dyslexic males, 24 dyslexic females, 17 control 
males, 45 control females). All participants were university students (mean age for males: 
21.5 years, for females 22.3 years). Dyslexic participants were recruited with the help of the 
Swansea University Disability Office. The dyslexic participants had all been previously 
diagnosed with dyslexia by an educational psychologist. However, regardless of this 
diagnosis, we also confirmed dyslexia diagnosis with a further measure (see below). 
Controls were obtained by offering psychology students subject pool credit. Dyslexic 
participants volunteered to take part in the study. Participants were informed that full 
ethical permission had been obtained from Swansea University.  
Materials 
Substance Use Questionnaire: This was a slightly modified version of the UEL (University of 
East London) Drug History Questionnaire (Parrott et al., 2000a). It is a fairly established 
measure for the collection of self-reported substance use frequencies. The questionnaire 
was deemed suitable for this study, as frequency of substance use was the primary concern. 
This questionnaire asks participants to report the frequency with which they estimate to 
have used 15 different substances during their lifetime: alcohol, nicotine, cannabis, 
ecstasy/MDMA, amphetamine, cocaine/crack, LSD, barbiturates/benzodiazepines, opiates, 
magic mushrooms, anabolic steroids, solvents, poppers, ketamine, and Prozac. Participants 
ƌespoŶded ǁith a ͚Yes͛ oƌ ͚No͛ ƌespoŶse deŶotiŶg ǁhetheƌ theǇ had used the suďstance, 
together with an estimate of how many occasions the substances had been taken. For 
eǆaŵple, ͚Which of the following drugs have you taken and approximately how many times 
in your life time?͛. All questions were of a similar format. Note, we measured 
Cronbach's α to assess the reliability of responding in our sample. The estimated reliability 
was 0.82 which demonstrates a high level of reliability. 
Clearly, the questionnaire can potentially lead to several independent variables 
regarding substance use. However, as noted in the Introduction, we do not seek to 
discriminate between different substances in the present investigation. Rather, we want to 
examine putative differences between dyslexic and non-dyslexic participants, in substance 
use, in general. So, we collapsed individual substance use variables into one score of 
͚suďstaŶĐe use͛. Specifically, the z-scores of the 15 substance use frequencies were added 
together in order to obtain the siŶgle ͚suďstaŶĐe use͛ variable. Note, within the control 
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participants, the substance use rates we observed were broadly analogous to those 
reported for university samples in other studies. For example, if we consider MDMA, Webb 
et al., (1996) found 13% of British university students reported taking MDMA which is 
similar to our sample which reports 17% usage. Rogers et al., (2003) which used the same 
outcome measure as in the present study, the UEL drug history questionnaire, observed 
32% MDMA use in a sample of young, educated people. Levels for other substances 
considered within this paper were also broadly analogous to other studies (see Bewick, et 
al., 2008 for alcohol; Steptoe, et al., 2002 for smoking; Webb, et al., 1996; and Barrett, et al., 
2006 for cannabis, LSD, amphetamines, cocaine, ecstasy, magic mushrooms, heroin, and 
steroids). 
 
Potential for Alcohol Addiction: The CAGE questionnaire ;EǁiŶg, ϭϵϴϰ; O͛BƌieŶ, ϮϬϬϴͿ is a 
measure of potential for alcohol addiction. This is a clinical measure used to screen patients 
for an addict-type personality and is an effective measure of alcohol use. It consists of four 
ƋuestioŶs: ͚Haǀe Ǉou eǀeƌ: aͿ Felt the Ŷeed to cut down on your drinking; b) Felt annoyed by 
criticism of your drinking; c) Had guilty feelings of your drinking; d) Taken a morning eye 
opeŶeƌ?͛ PaƌtiĐipaŶts ƌespoŶd ǁith a ͚Ǉes͛ oƌ a ͚Ŷo͛. PaƌtiĐipaŶts͛ ƌespoŶses ǁeƌe sĐoƌed out 
of four and this produced a variable for potential for alcohol addiction. We computed 
Cronbach's α was used, which was 0.68, indicating a fair amount of reliability in responding 
within our sample.  
Dyslexia Questionnaire: The Adult Dyslexia Checklist (Vinegrad, 1994) was administered to 
examine dyslexia symptoms (note again that all dyslexic participants were recruited from 
the Disability Office, which had already provided a dyslexia assessment). This correlates 
strongly with formal dyslexia diagnosis (e.g. Turner, 1997). It consists of a list of 20 
questions, ǁhiĐh ĐaŶ ďe aŶsǁeƌed ǁith eitheƌ a ͚Yes͛ oƌ ͚No͛ ƌespoŶse. ͚Yes͛ ƌespoŶses are 
associated with dyslexic traits and the overall number of ͚Yes͛ ƌespoŶses iŶdiĐates a higheƌ 
likelihood of dyslexia. Foƌ eǆaŵple, ͚Do Ǉou haǀe tƌouďle telliŶg left fƌoŵ ƌight?͛. Scoring the 
questionnaire consisted of calculating the total ͚Yes͛ ƌespoŶses out of ϮϬ. Cronbach's α was 
used to measure the reliability of the checklist. The estimated reliability was 0.89, showing a 
high level of reliability. 
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Procedure 
Participants were emailed the questionnaires and a consent form. The questionnaires were 
implemented in Excel spreadsheets, and participants recorded their responses within these 
spreadsheets. The questionnaires took between 5-10 minutes to complete. Upon 
completion, participants could either email their responses to the experimenter or print 
them and send them via mail. Either way, all data was recorded in a completely anonymous 
way.  
Results  
Participants who had previously been diagnosed with dyslexia scored differently to controls 
on the Adult Dyslexia Checklist (ADC). The proportion of ͚Yes͛ ƌespoŶses ǁeƌe .57 (SD: .18) 
for dyslexics and .17 (SD: .15) for controls, a difference which was highly significant (t(95) = 
11.636; p<0.0005; d=2.39). This comparison confirms our assumed dyslexic vs. non-dyslexic 
group distinction. Thus, the participants recruited as dyslexics from the Disability Office 
displayed more dyslexia symptoms, according to the ADC. Note, there was no significant 
difference between males (.26; sd=.25) and females (.34 sd=.25) in terms of the dyslexia 
scores, t(95)=1.330;p=.187;d=.299.  
The distinction between dyslexic and non-dyslexic controls was used as an 
independent variable to examine its effect on substance use. A between-subjects ANOVA 
was performed with two between-subjects factors, dyslexia group and gender (the latter 
was included to take into account possible gender differences in substance use; e.g. Becker 
and Hu, 2008). The dependent variable was ͚suďstaŶĐe use͛, defined as above.  There were 
significant main effects of dyslexia (F(1, 93)= 8.455; p = .005; n
2
=.083) and gender (F(1, 93) = 
14.703; p < .0005; n
2
=.137), as well as a significant interaction, F(1, 93) = 4.530; p =.036; 
n
2
=.046. Figure 1 demonstrates the interaction of dyslexia and gender on substance 
use. LeǀeŶe͛s test foƌ the hoŵogeŶeitǇ of ǀaƌiaŶĐe ǁas sigŶifiĐaŶt ;F;ϯ,ϵϯͿ=Ϯϵ.ϭϵϴ, 
p<.0005), so in the relevant post hoc contrasts we employed the corrected t-statistic for 
unequal variances. For female dyslexic participants (m=-.28;sd=.11), the difference in 
substance use profile differed significantly from that of nondyslexic females (m=-
.19;sd=.24), t(65.9)=2.139;p=.036;d=.48. Male dyslexic participants (m=-.09;sd=.31) 
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demonstrated a marginally significantly different substance use profile to nondyslexic males 
(m=.49;sd=1.09), t(19.8)=2.050;p=.054;d=.72 (note, uncorrected degrees of freedom for 
females were 67, for males 26). The difference between dyslexics and non-dyslexics is 
further illustrated in Figure 2. There is an overall trend that, for the majority of substances, 
use for non-dyslexic controls is higher than for dyslexic participants. 
‘egaƌdiŶg CAGE, ǁhiĐh, ƌeĐall, ŵeasuƌes aŶ iŶdiǀidual͛s poteŶtial foƌ addiĐtioŶ, a 
between-subject ANOVA was performed with two between-subjects factors, dyslexia group 
and gender; the CAGE responses were the dependent variable. Although there was a 
significant main effect of gender (F(1,93) = 10.055; p = .002; n
2
=.098), there was no 
significant main effect of dyslexia (F(1,93) = 1.079; p = .302; n
2
=.011), and no significant 
interaction (F(1,93) = .001; p = .971; n
2
<.001). These null results may be due to the clinical 
nature of the questionnaire, as this measure is usually used for chronic addiction problems, 
so may not be sensitive enough for detecting differences in the drinking behaviour of 
undergraduate students.  
Discussion  
This study provides some support for the hypothesis that dyslexic participants have a 
different pattern of substance use than non-dyslexic ones, in that non-dyslexic participants 
reported a significantly lower frequency of substance use, compared to dyslexic ones. This in 
turn lends some credibility to the idea that, perhaps, the cognitive deficits associated by 
dyslexia may also reduce cognitions related to substance use, hence reducing substance use 
(cf. Tiffany, 1990). We reiterate that, currently, this idea is speculative. Regardless, the 
present results do reveal an interesting direction for future work, in relation to differences 
between dyslexic and non-dyslexic individuals, for substance use and, equally, 
corresponding cognitive science. 
  In our sample, as it happened, female participants demonstrated an overall low level 
of substance abuse. There could potentially be a number of reasons which could explain the 
gender differences. One possibility is that this difference simply reflects random sampling 
variation. Another is that there is a genuine gender-related source of individual differences, 
in substance abuse, in the relevant population (undergraduate students at Swansea 
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University). A third possibility is that perhaps female participants were more reluctant to 
report substance abuse (even given the anonymity guarantees that we had in our study). It 
seems clear that more detailed methodology is needed before we can confirm or disprove 
any of these possibilities.   
 
 The results obtained in this study would seem to contradict those of Yates (2012), 
who observed increased substance use in a dyslexic population. However, the differences in 
the conclusions between our two studies can be accounted for by differences in the 
population sample. All our participants were university undergraduates, at Swansea 
University. Although we did not collect information on the socio-economic status of our 
participants, students at Swansea University, and university students in general, are often 
from parts of the community representing relatively higher levels of socio-economic status. 
By contrast, Yates (2012) focused on a population of young offenders. So, his finding of a 
higher proportion of dyslexic participants in his population is (in principle!) consistent with 
our finding of lower substance abuse rates for dyslexic participants, in our sample of 
university students. One speculation we offer here is that dyslexic individuals with higher 
socioeconomic status may be more motivated (and more successful) in finding ways to 
compensate for any disadvantages associated with dyslexia. Indeed, Macdonald (2009; 
2012) suggests that lower socio-economic status and dyslexia are pathways to offending. 
NotǁithstaŶdiŶg these poiŶts, ouƌ ƌesults aŶd Yates͛s ;ϮϬϭϮͿ ƌesults ĐleaƌlǇ poiŶt to a Ŷeed 
to consider socioeconomic factors in future investigations on the relation between dyslexia 
and substance abuse.  
Note, we do acknowledge that employing only university students is an important 
limitation in any conclusions from this study. Indeed, some of the related interesting 
hypotheses concern populations which we expect to be dissimilar from university students, 
such as offenders (e.g. Kirk & Reid, 2001) and, clearly, extensions need employ a more 
representative population sample. Other limitations of the present work included that 
dyslexia was established indirectly, by employing the classification from the Disability Office 
at Swansea University and the ADC. Ideally, a direct empirical assessment of dyslexia would 
be carried out. However, we have confidence in the present identification of dyslexic 
participants, as the Disability Office is required to employ rigorous procedures. Also, one 
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hypothesis for the difference between dyslexic and non-dyslexic participants concerns the 
lack of ability of dyslexic participants to develop attentional biases related to substance use. 
An explanation based on memory might suggest that dyslexic individuals are less able to 
recall past incidents of substance use (there is extensive research that memory activation of 
relevant information may support substance use; e.g., Stacy, 1997, but see Maehler and 
Schuchardt, 2009) and an explanation based on problems with automaticity development 
would predict a disconnect between frequency of substance use and the development of 
related attentional biases (but see Bishop, 2002). However, it is beyond the scope of this 
paper to suggest which cognitive process specifically could be the underlying mechanism 
contributing to the observed results. 
Non-cognitive possibilities for the present results include differences relating to self-
awareness and motivation (which may relate to socioeconomic status; cf. Yates, 2012). 
Perhaps dyslexic individuals are more self-aware and so less likely to report socially 
undesirable behaviours. But, undermining this particular explanation is the finding of 
Frederickson and Jacobs (2001) that the self-perception of dyslexics is the same as their 
non-dyslexic peers. Also, Sparks et al. (2008) found no difference in motivation between 
dyslexics and non-dyslexics in foreign language learning, though of course this does not 
preclude motivational differences in other areas of life (cf. Pothos & Kirk, 2004), including 
substance use. Regardless, given the finding of some differences in substance use, it 
becomes important to explore in a directed way possible sources for these differences.  
In conclusion, the results provide some support for the idea that dyslexia leads to 
different patterns of substance use in the studied population. Our investigation allowed a 
consideration of several possibilities for further work, in this exciting research direction.  
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